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SEQUENCE LISTING 
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Fenical, William H. 
Jensen, Paul R. 
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<12 0> METHOD FOR THE PRODUCTION OF BIOACTIVE SUBSTANCES FROM THE NOVEL 
ACT INOMYCETE TAXON MAR2 ("Marinophllus" ) 

<130> UCSD1720WO 

<150> US 10/873,657 
<151> 2004-06-21 

<150> US 60/514,127 
<151> 2003-10-24 

<160> 14 

<170> Patentln version 3.3 

<210> 1 

<211> 1474 

<212> DNA 

<213> Marine actinomycete 

<400> 1 



gtttgattcc 


ctgctcagga 


cgaacgctgg 


cggcgtgctt 


aacacatgca 

« 


agtcgaacga 


60 


tgatccggtt 


tcggccggtg 


attagtggcg 


aacgggtgag 


taacacgtgg 


gtaatctgcc 


12 0 


ctgcactctg 


ggataagccc 


gggaaactgg 


gtctaatacc 


ggatatgacc 


ttcggtcgca 


180 


tgatcgttgg 


tggaaagctt 


ttgcggtgtg ggatgggccc 


gcggcctatc 


agcttgttgg 


240 


tggggtgatg 


gcctaccaag 


gcgacgacgg 


gtagccggcc 


tgagagggtg 


accggccaca 


300 


ctgggactga 


gacacggccc 


agactcctac 


gggaggcagc 


agtggggaat 


attgcacaat 


360 


gggcgcaagc 


ctgatgcagc 


gacgccgcgt 


gagggatgac 


ggccttcggg 


ttgtaaacct 


420 


ctttcagcag 


ggaagaagcg 


caagtgacgg 


tacctgcaga 


agaagcaccg 


gctaactacg 


'480 


tgccagcagc 


cgcggtaata 


cgtagggtgc 


aagcgttgtc 


cggaattatt 


gggcgtaaag 


540 


agctcgtagg 


cggcttgtcg 


cgtcggttgt 


gaaagcccgg 


ggcttaaccc 


tgggtctgca 


600 


gtcgatacgg gcaggctaga gttcggtagg ggagactgga 


attcctggtg 


tagcggtgaa 


660 


atgcgcagat 


atcaggagga 


acaccggtgg 


cgaaggcggg 


tctctgggcc 


gatactgacg 


720 


ctgaggagcg aaagcgtggg gagcgaacag gattagatac 


cctggtagtc 


cacgctgtaa 


780 


acggtgggaa 


ctaggtgtgg 


gcagcattcc 


acgttgtctg 


tgccgtagct 


aacgcattaa 


840 


gttccccgcc 


tggggagtac 


ggccgcaagg 


ctaaaactca 


aaggaattga 


cgggggcccg 


900 


cacaagcggc 


ggagcatgtg 


gcttaattcg 


acgcaacgcg 


aagaacctta 


ccaaggcttg 


960 


acatgcatcg 


gaagcatcca 


gagatgggtg 


tgctctttga 


gtcggtgtac 


aggtggtgca 


1020 
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tggctgtcgt cagctcgtgt cgtgagatgt tgggttaagt cccgcaacga gcgcaaccct 1080 
tgtcctgtgt tgccagcgga gccttcgggc tgccggggac tcacgggaga ctgccggggt 114 0 
caactcggag gaaggtgggg acgacgtcaa gtcatcatgc cccttatgtc ttgggctgca 1200 

* 

cacgtgctac aatggccggt acaatgagct gcgatgccgt gaggtggagc gaatctcaaa 1260 

aagccggtct cagttcggat tggggtctgc aactcgaccc catgaagtcg gagtcgctag 1320 

taatcgcaga tcagcattgc tgcggtgaat acgttcccgg gccttgtaca caccgcccgt 1380 

cacgtcacga aagtcggtaa cacccgaagc cggtggccta accccttgtg ggagggagtc 144 0 

gtcgaaggtg ggactggcga ttgggacgaa gtcg 1474 

<210> 2 

<211> 1492 

<212> DNA 

<213> Marine actinomycete 

<400> 2 



acracrtttcfat 


cctQQctcacr 

w 


qacqaacqcfc 


qqcqqcqtqc 


ttaacacatg 


caagtcgaac 


60 


cratcratccQQ 


tttCQQCCQQ 


tqattaqtqq 


cgaacgggtg 


agtaacacgt 


gggtaatctg 


120 


ccctacactc 


fcqqqataaqc 


ccqqqaaact 


gggtctaata 


ccggatatga 


ccttcggtcg 


180 

■ 


catgatcgtt 


ggtggaaagc 


ttttgcggtg 


tgggatgggc 


ccgcggccta 


tcagcttgtt 


240 


ggtggggtga 


tggcctacca 


aggcgacgac 


gggtagccgg 


cctgagaggg 


tgaccggcca 


300 


cactgggact 


gagacacggc 


ccagactcct 


acgggaggca 


gcagtgggga 


atattgcaca 


360 


atgggcgcaa 


gcctgatgca 


gcgacgccgc 


gtgagggatg 


acggccttcg 


ggttgtaaac 


420 


ctctttcagc 


agggaagaag 


cgcaagtgac 


ggtacctgca 


gaagaagcac 
tccggaatta 


cggctaacta 


480 


cgtgccagca 


gccgcggtaa 


tacgtagggt 


gcaagcgttg 


ttgggcgtaa 


540 


agagctcgta 


ggcggcttgt 


cgcgtcggtt 


gtgaaagccc 


ggggcttaac 


cctgggtctg 


600 


cagtcgatac 


gggcaggcta 


gagttcggta 


ggggagactg 


gaattcctgg 


tgtagcggtg 


660 


aaatgcgcag 


atatcaggag 


gaacaccggt 


ggcgaaggcg 


ggtctctggg 


ccgatactga 


72 0 


cgctgaggag 


cgaaagcgtg 


gggagcgaac 


aggattagat 


accctggtag 


tccacgctgt 


780 


aaacggtggg 


aactaggtgt 


gggcagcatt 


ccacgttgtc 


tgtgccgtag 


ctaacgcatt 


840 


aagttccccg 


cctggggagt 


acggccgcaa 


ggctaaaact 


caaaggaatt 


gacgggggcc 


900 


cgcacaagcg 


gcggagcatg 


tggcttaatt 


cgacgcaacg 


cgaagaacct 


taccaaggct 


960 


tgacatgcat 


cggaagcatc 


cagagatggg 


tgtgctcttt gagtcggtgt 


acaggtggtg 


1020 


catggctgtc 


gtcagctcgt 


gtcgtgagat 


gttgggttaa 


gtcccgcaac 


gagcgcaacc 


1080 


cttgtcctgt 


gttgccagcg 


gagccttcgg 


gctgccgggg 


actcacggga 


gactgccggg 


1140 
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gtcaactcgg 


aggaaggtgg 


ggacgacgtc 


aagtcatcat 


gccccttatg 


tcttgggctg 


1200 


cacacgtgct 


acaatggccg 


gtacaatgag 


ctgcgatgcc 


gtgaggtgga 


gcgaatctca 


1260 


aaaagccggt 


ctcagttcgg 


attggggtct 


gcaactcgac 


cccatgaagt 


cggagtcgct 


1320 


agtaatcgca 


gatcagcatt 


gctgcggtga 


r 

atacgttccc 


gggccttgta 


cacaccgccc 


1380 


gtcacgtcac 


gaaagtcggt 


aacacccgaa 


gccggtggcc 


taaccccttg 


tgggagggag 


1440 


tcgtcgaagg 


■ 

tgggactggc 


gattgggacg 


aagtcgtaac 


aaggtagccg 


ta 


1492 



I 



<210> 3 

<211> 1492 

<212> DNA 

<213> Marine actinomycete 

<400> 3 



acracrtttcrat 


c c t crcrc t c acr 


craccraaccrct 


crcrcQCfCcrtcrc 

33 ^ 33 ^3 ^-3^- 


ttaacacatg 


caagtcgaac 


60 


era t era t c coo 


tttccrcrcccrcr 


tcrattaotcrcr 


ccraaccrcrcrtcr 

N, *3 33 3 3 


acrtaacaccrt 


crcrcrt aa t c tcr 


12 0 


ccctacactc 


t crcr cr a t a acr c 


c tcrcrcraaact 


crcrcrtctaata 


cccrcratatcra 


CCttCQCftCQ 


180 


cataatcatt 


acrtcrcraaacTC 


1 1 1 1 cr c crcr t a 


t cr crcr a t crcrcr c 


cccrccrcrccta 


tcaQcttcrtt 


240 


acrtQcracrfcCfa 

3 3 ^-stasia 


taccctacca 


acrcrccracaac 


crcrcr t acr c ccrcr 

333 3 3 3 


cctcracraQQcr 


tQaccQcrcca 


300 


c act crcr cract 


• 

cr acr ac a ccrcrc 

3 t *3 33 w 


ccacract cct 


accracracrcrca 

3 3 3 3 


t 

crcacrtcrcrcrQa 


atattgeaca 


360 


atQacrccrcaa 


crcctQatcfca 


QCQaccrcccfc 


QtQacrcrcratcr 

3*3 **3 3 3 ** ** 3 


accrcrccttccr 


qqttcrtaaac 


420 


ctctttcagc 


agggaagaag 


cgcaagtgac 


ggtacctgea 


gaagaagcac 


eggctaacta 


480 


cgtgccagca 


gecgeggtaa 


tacgtagggt 


gcaagcgttg 


teeggaatta 


ttgggcgtaa 


540 


agagctegta 


ggcggcttgt 


cgcgtcggtt 


gtgaaagece 


ggggcttaac 


cctgggtctg 


600 


cagtcgatac 


gggcaggcta 


gagttcggta 


ggggagactg 


gaattcctgg 


tgtagcggtg 


660 


aaatgcgcag 


atatcaggag 


gaacaccggt 


ggcgaaggcg 


ggtctctggg 


ccgatactga 


720 


cgctgaggag 


egaaagegtg 


gggagegaac 


aggattagat 


accctggtag 


tccacgctgt 


780 


aaacggtggg 


aactaggtgt 


gggcagcatt 


ccacgttgtc 


tgtgccgtag 


etaaegcatt 


840 


aagttccccg 


cctggggagt 


acggccgcaa 


ggctaaaact 

* 


caaaggaatt 


gaegggggee 


900 


cgcacaagcg 


gcggagcatg 


tggcttaatt 


cgacgcaacg 


cgaagaacct 


taccaaggct 


960 


tgacatgeat 


eggaagcate 


cagagatggg 


tgtgct.cttt 


gagtcggtgt 


acaggtggtg 


« 

1020 


catggctgtc 


gtcagctcgt 


gtcgtgagat 


gttgggttaa 


gtcccgcaac 


gagcgcaacc 


1080 


cttgtcctgt 


gttgccagcg 


gagctttegg 


getgeegggg 


actcaeggga 


gaetgeeggg 


1140 


gtcaactcgg 


aggaaggtgg 


ggacgacgtc 


aagtcatcat 


gccccttatg 


tcttgggctg 


1200 


cacacgtgct 


acaatggccg 


gtacaatgag 


ctgcgatgcc 


gtgaggtgga 


gcgaatctca 


1260 
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aaaagccggt 


ctcagttcgg 


attggggtct 


gcaactcgac 


cccatgaagt 


cggagtcgct 


1320 


agtaatcgca 


gatcagcatt 


gctgcggtga 


atacgttccc 


gggccttgta 


cacaccgccc 


1380 


gtcacgtcac 


gaaagtcggt 


aacaccccraa 


crcccrcrfccrcrcc 

3^*^33 t 33 vv ' 


taaccccttcr 


tgggagggag 


1440 


tcgtcgaagg 


tgggactggc 


gattgggacg 


aagtcgtaac 


aaggtagccg 


ta 


1492 


<210> 4 
<211> 1492 
<212> DNA 

<213> Marine actinomycete 










<400> 4 
agagtttgat 


cctggctcag 


gacgaacgct 


ggcggcgtgc 


ttaacacatg 


caagtcgaac 


60 


gatgatccgg 


tttcggccgg 


tgattagtgg 


cgaacgggtg 


agtaacacgt 


gggtaatctg 


12 0 


ccctgcactc 


tgggataagc 


ctgggaaact 


gggtctaata 


ccggatatga 


ccttcggtcg 


180 


catgatcgtt ggtggaaagc 


ttttgcggtg 


tgggatgggc 


ccgcggccta 


tcagcttgtt 


240 


ggtggggtag 


tggcctacca 


aggcgacgac 


gggtagccgg 


cctgagaggg 


tgaccggcca 


300 


cactgggact 


gagacacggc 


ccagactcct 


acgggaggca 


gcagtgggga 


atattgcaca 


360 


atgggcgaaa 


gcctgatgca 


gcgacgccgc 


gtgagggatg 


acggccttcg 


ggttgtaaac 


420 


ctctttcagc 


agggaagaag 


cgcaagtgac 


ggtacctgca 


gaagaagcac 


cggctaacta 


480 


cgtgccagca 


gccgcggtaa 


tacgtagggt 


gcaagcgttg 


tccggaatta 


ttgggcgtaa 


540 


agagctcgta 


ggcggcttgt 


cgcgtcggtt 


gtgaaagccc 


ggggcttaac 


cctgggtctg 
tgtagcggtg 


600 


cagtcgatac 


gggcaggcta 


gagttcggta 


ggggagactg 


gaattcctgg 


660 


aaatgcgcag 


atatcaggag 


gaacaccggt 


ggcgaaggcg 

• 


ggtctctggg 


ccgatactga 


720 


cgctgaggag cgaaagcgtg 


gggagcgaac 


aggattagat 


accctggtag 


tccacgctgt 


780 


aaacggtggg 


aactaggtgt 


gggcagcatt 


ccacgttgtc 


tgtgccgcag 


ctaacgcatt 


840 


aagttccccg 


cctggggagt 


acggccgcaa 


ggctaaaact 


caaaggaatt 


gacgggggcc 


900 


cgcacaagcg 


gcggagcatg 


tggcttaatt 


cgacgcaacg 


cgaagaacct 


taccaaggct 


960 


tgacatgcat 


cggaagcgcc 


tagagatggg 


tgtgctcttt 


gagtcggtgt 


acaggtggtg 


1020 


catggctgtc 


gtcagctcgt 


gtcgtgagat 


gttgggttaa 


gtcccgcaac 


gagcgcaacc 


1080 


cttgtcctgt 


gttgccagcg 


gagccttcgg 


gctgccgggg 


actcacggga 


gactgccggg 


1140 


gtcaactcgg 


aggaaggtgg 


ggacgacgtc 


aagtcatcat 


gccccttatg 


4— 4— i~~t r~r /~t r~* k~ rr 

tCCLyyycty 


i onn 


cacacgtgct 


acaatggccg 


gtacaatgag 


ctgcgatgcc 


gtgaggtgga 


gcgaatctca 


1260 


aaaagccagt 


ctcagttcgg 


attggggtct 


gcaactcgac 


cccatgaagt 


cggagtcgct 


1320 


agtaatcgca 


gatcagcatt 


gctgcggtga 


atacgttccc 


gggccttgta 


cacaccgccc 


1380 
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gtcacgtcac gaaagtcggt aacacccgaa gccggtggcc taaccccttg tgggagggag 1440 

tcgtcgaagg tgggactggc gattgggacg aagtcgtaac aaggtagccg ta 1492 

<210> 5 

<211> 1503 

<212> DNA 

<213> Marine actinomycete 

<400> 5 



agagtttgat 


cctggctcaq 


gacgaacgct 


ggcggcgtgc 


ttaacacatg 


caagtcgaac 


60 


qatgatccgg 


cttcggtcgg 


ggattagtgg cgaacgggtg 


agtaacacgt 


gggcaatctg 


120 


ccctgcactc 


fcgqqataaqc 


ctgggaaact 


gggtctaata 


ccggatatga 


ccttctctcg 


180 


catgggggacr 


QQfccraaaacrc 


ttttgcggtg 


caggatgggc 


ccgcggccta 


tcagcttgtt 


240 


QqtgcrcrgtaQ 


tggcctacca 


aggcgacgac 


gggtagccgg 


cctgagaggg 


tgaccggcca 


300 


cactgggact 


gagacacggc 


ccagactcct 


acgggaggca 


gcagtgggga 


atattgcaca 


360 


atgggcgcaa 


gcctgatgca 


gcgacgccgc 


gtgagggatg 


acggccttcg 


ggttgtaaac 


420 


ctctttcagc 


agggaagaag 


ccttgccttt 


ttgggtgggt 


gacggtactt 


gcagaagaag 


480 


caccqgctaa 


ctacgfcgcca 


gcagccgcgg 


taatacgtag 


ggtgcaagcg 


ttgtccggat 


540 


t fc a 1 1 crcrcf c ct 


fcaaagagctc 


gtaggcggct 


tgtcgcgtcg 


attgtgaaag 


ctcagggctt 


600 


aacccfccrcrcrfc 


ctcrcaatccra 


tacgggcagg 


ctagagttcg 


gtaggggaga 


ctggaattcc 


660 


taotcrfcacrccr 


crtcraaafccrccr 


cagatatcag 


gaggaacacc 


ggtggcgaag 


gcgggtctct 


720 


crgqccgatac 


tgacgctgag 


gagcgaaagc 


gtggggagcg 


aacaggatta 


gataccctgg 


780 


tagtccacgc 


tgtaaacggt 


gggaactagg 


tgtgggcagc 


attccacgtt 


gtctgtgccg 


840 


tagctaacgc 


attaagttcc 


ccgcctgggg 


agtacggccg 


caaggctaaa 


actcaaagga 


900 


attgacgggg 


gcccgcacaa 


gcggcggagc 


atgtggctta 


attcgacgca 


acgcgaagaa 


960 


ccttaccaag 


gcttgacata 


cgccggaaaa 


ccatggagac 


atggtccctc 


tttgagtcgg 


1020 


tgtacaggtg 


gtgcatggct 


gtcgtcagct 


cgtgtcgtga gatgttgggt 


taagtcccgc 


1080 


aacgagcgca 


acccttatcc 


tgtgttgcca gcaactctct 


tcggaggggt 


tggggactca 


1140 


cgggagactg 


ccggggtcaa 


ctcggaggaa 


ggtggggacg 


acgtcaagtc 


atcatgcccc 


1200 


ttatgtcttg 


ggctgcacac 


gtgctacaat 


ggctggtaca 


atgagctgcg 


atgccgtgag 


1260 


gtggagcgaa 


tctcaaaaag 


ccagtctcag 


ttcggattgg 


ggtctgcaac 


tcgaccccat 


1320 


gaagtcggag 


tcgctagtaa 


tcgcagatca 


gcattgctgc 


ggtgaatacg 


ttcccgggcc 


1380 


ttgtacacac 


cgcccgtcac 


gtcacgaaag 


tcggtaacac 


ccgaagccgg 


tggcctaacc 


144 0 


cccttgtggg 


gagggagtcg 


tcgaaggtgg 


gactggcgat 


tgggacgaag 


tcgtaacaag 


1500 
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gta 1503 

<210> 6 

<211> 1508 

<212> DNA 

<213> Marine actinomycete 

<400> 6 



agagtttgat 


ccctggctca ggacgaacgc 


tggcggcgtg 


cttaacacat 


gcaagtcgaa 


60 


cgatgatccg 


gtttcggccg 


gggattagtg 


gcgaacgggt 


gagtaacacg 


tgggtaatct 


120 


gccctgcact 


ttgggataag 


cctgggaaac 


tgggtctaat 


accggatatg 


accttccttc 


180 


gcatgggggt 


tggtggaaag 


cttttgcggt 


gcaggatgga 


cccgcggcct 


atcagcttgt 


240 


tggtggggta 


gtggcctacc 


aaggcgacga 


cgggtagccg 


gcctgagagg 


gtgaccggcc 


300 


acactgggac 


tgagacacgg 


cccagactcc 


tacgggaggc 


agcagtgggg 


aatattgcac 


360 


aatgggcgaa 


agcctgatgc 


agcgacgccg 


cgtgagggat 


gacggccttc 


gggttgtaaa 


420 


cctctttcag 


cagggaagaa 


gccttgcctt 


tttgggtggg 


tgacggtact 


tgcagaagaa 


480 


gcaccggcta 


actacgtgcc 


agcagccgcg 


gtaatacgta 


gggtgcaagc 


gttgtccgga 


540 


tttattgggc 

«j «j «j 


gtaaagagct 


cgtaggcggc 


ttgtcacgtc 


gattgtgaaa 


gctcagggct 


600 


taaccctggg 


tctgcagtcg 


atacgggcag 


gcfcagagttc 


ggtaggggag 


actggaattc 


660 


ctggtgtagc 


ggtgaaatgc 


gcagatatca 


ggaggaacac 


cggtggcgaa 


ggcgggtctc 


720 


tqggccgata 


ctgacgctga 


ggagcgaaag 


cgtggggagc 


gaacaggatt 


agataccctg 


780 


gtagtccacg 


ctgtaaacgg 


tgggaactag 


gtgtgggcag 


cattccacgt 


tgtctgtgcc 


840 


gcagctaacg 


cattaagttc 


cccgcctggg 


gagtacggcc 


gcaaggctaa 


aactcaaagg 


900 


aattgacggg 


ggcccgcaca 


agcggcggag 


catgtggctt 


aattcgacgc 


aacgcgaaga 


960 


accttaccaa 


qqcttqacat 


acatcggaat 


ctgctggaga 


cagtagcgct 


ctttgagtcg 


1020 


gtgtacaggt 


ggtgcatggc 


tgtcgtcagc 


tcgtgtcgtg 


agatgttggg 


ttaagtcccg 


1080 


caacgagcgc 


aacccttatt 


ctgtgttgcc 


agcatgccct 


ttcgggggtg 


atggggactc 


1140 


acgggagact 


gccggggtca 


actcggagga 


aggtggggac 


gacgtcaagt 


catcatgccc 


1200 


cttatgtctt 


gggctgcaca 


cgtgctacaa 


tggctggtac 


aatgagctgc 


gataccgtga 


1260 


ggtggagcga 


atctcaaaaa 


gccagtctca 


gttcggattg 


gggtctgcaa 


ctcgacccca 


1320 


tgaagtcgga 


gtcgctagta 


atcgcagatc 


agcattgctg 


• 

cggtgaatac 


gttcccgggc 


1380 


cttgtacaca 


ccgcccgtca 


cgtcacgaaa 


gtcggtaaca 


cccgaagccg 


gtggcctaac 


1440 


cccttgtggg 


agggagctgt 


cgaaggtggg 


actggcgatt 


gggacgaagt 


cgtaacaagg 


1500 


tagccgta 












1508 
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<210> 7 
<211> 1445 
<212> DNA 

<213> Marine actinomycete 
<400> 7 

agagtttgat ccctggctca ggacgaacgc tggcggcgtg cttaacacat gcaagtcgaa 60 

cgatgaaccg gtttcggccg gggattagtg gcgaacgggt gagtaacacg tgggtgacct 12 0 

gccctgcact ctgggataag cccgggaaac tgggtctaat actggatatg accggtggcc 180 

gcatggtctg ccggtggaaa gctttatgcg gtgtgggatg ggcccgcggc ctatcagctt 24 0 

gttggtgggg tgatggccta ccaaggcgac gacgggtagc cggcctgaga gggtgaccgg 3 00 

ccacactggg actgagacac ggcccagact cctacgggag gcagcagtgg ggaatattgc 360 

acaatgggcg gaagcctgat gcagcgacgc cgcgtgaggg atgacggcct tcgggttgta 42 0 

aacctctttc agcagggaag aagcgcaagt gacggtacct gcagaagaag caccggctaa 480 

ctacgtgcca gcagccgcgg taatacgtag ggtgcaagcg ttgtccggaa ttattgggcg 540 

taaagagctc gtaggcggcc tgtcgcgtcg attgtgaaag cccggggctt aactccgggt 600 

ctgcagtcga tacgggcagg ctagagttcg gtaggggaga ctggaattcc tggtgtagcg 660 

gtgaaatgcg cagatatcag gaggaacacc ggtggcgaag gcgggtctct gggccgatac 720 

tgacgctgag gagcgaaagc gtggggagcg aacaggatta gataccctgg tagtccacgc 780 

tgtaaacggt gggaactagg tgtgggcgac attccacgtt gtctgtgccg tagctaacgc 84 0 

attaagttcc ccgcctgggg agtacggccg caaggctaaa actcaaagga attgacgggg 900 

gcccgcacaa gcggcggagc atgtggctta attcgacgca acgcgaagaa ccttaccaag 960 

gcttgacata cgccggaaat ctctggagac aggggctccc ttttgggccg gtgtacaggt 1020 

ggtgcatggc tgtcgtcagc tcgtgtcgtg agatgttggg ttaagtcccg caacgagcgc 1080 

aacccttgtc ctgtgttgcc agcaacacct tcgggtggtt ggggactcac gggagactgc 1140 

cggggtcaac tcggaggaag gtggggacga cgtcaagtca tcatgcccct tatgtcttgg 1200 

gctgcacacg tgctacaatg gccggtacaa agggctgcga tgccgtgagg cggagcgaat 1260 

cccaaaaagc cggtctcagt tcggattggg gtctgcaact cgaccccatg aagtcggagt 1320 

cgctagtaat cgcagatcag cagtgctgcg gtgaatacgt tcccgggcct tgtacacacc 13 80 

gcccgtcacg tcacgaaagt cggtaacacc cgaagccggg gcctaaccct ctgggaggga 1440 

gccgt 1445 



<210> 8 
<211> 1541 
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<212> RNA 

<213> Escherichia coli 
<400> 8 

aaauugaaga guuugaucau ggcucagauu gaacgcuggc ggcaggccua acacaugcaa 60 

gucgaacggu aacaggaaac agcuugcugu uucgcugacg aguggcggac gggugaguaa 12 0 

ugucugggaa acugccugau ggagggggau aacuacugga aacgguagcu aauaccgcau 180 

aacgucgcaa gaccaaagag ggggaccuuc gggccucuug ccaucagaug ugcccagaug 240 

ggauuagcua guaggugggg uaacggcuca ccuaggcgac gaucccuagc uggucugaga 3 00 

ggaugaccag ccacacugga acugagacac gguccagacu ccuacgggag gcagcagugg 360 

ggaauauugc acaaugggcg caagccugau gcagccaugc cgcguguaug aagaaggccu 420 

ucggguugua aaguacuuuc agcggggagg aagggaguaa aguuaauacc uuugcucauu 480 

gacguuaccc gcagaagaag caccggcuaa cuccgugcca gcagccgcgg uaauacggag 540 

ggugcaagcg uuaaucggaa uuacugggcg uaaagcgcac gcaggcgguu uguuaaguca 600 

gaugugaaau ccccgggcuc aaccugggaa cugcaucuga uacuggcaag cuugagucuc 660 

guagaggggg guagaauucc agguguagcg gugaaaugcg uagagaucug gaggaauacc 72 0 

gguggcgaag gcggcccccu ggacgaagac ugacgcucag gugcgaaagc guggggagca 780 

aacaggauua gauacccugg uaguccacgc cguaaacgau gucgacuugg agguugugcc 84 0 

cuugaggcgu. ggcuuccgga gcuaacgcgu uaagucgacc gccuggggag uacggccgca 900 

aguuaaaacu caaaugaauu gacgggggcc cgcacaagcg gruggagcaug ugguuuaauu 960 

cgaugcaacg cgaagaaccu uaccuggucu ugacauccac ggaaguuuuc agagaugaga 102 0 

augugccuuc gggaaccgug agacaggugc ugcauggcug ucgucagcuc guguugugaa 1080 

auguuggguu aagucccgca acgagcgcaa cccuuauccu uuguugccag cgguccggcc 1140 

gggaacucaa aggagacugc cagugauaaa cuggaggaag guggggauga cgucaaguca 1200 

ucauggcccu uacgaccagg gcuacacacg ugcuacaaug gcgcauacaa agagaagcga 1260 

ccucgcgaga gcaagcggac cucauaaagu gcgucguagu ccggauugga gucugcaacu 1320 

cgacuccaug aagucggaau cgcuaguaau cguggaucag aaugccacgg ugaauacguu 1380 

cccgggccuu guacacaccg cccgucacac caugggagug gguugcaaaa gaaguaggua 1440 

gcuuaaccuu cgggagggcg cuuaccacuu ugugauucau gacuggggug aagucguaac 150 0 

aagguaaccg uaggggaacc ugcgguugga ucaccuccuu a 1541 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial sequence 
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<220> 

<223> Amplification primer 
<400> 9 

agagtttgat cctggctcag 2 0 

<210> 10 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Amplification primer 

<400> 10 

tacggctacc ttgttacgac tt 22 

<210> 11 

<211> 19 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Amplification primer 

<400> 11 

gtgccagcag ccgcggtaa 19 

■ ■ 

<210> 12 
<211> 16 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Amplification primer 
<400> 12 

gcaacgagcg caaccc 16 



<210> 13 

<211> 19 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Amplification primer 

<400> 13 

ccgcggctgc tggcacgta 



<210> 14 

<211> 19 

<212> DNA 

<213> Artificial sequence 
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ft 



<220> 

<223> Amplification primer 



<400> 14 

gtgcgggccc ccgtcaatt 



PCT/US2004/035219 



10/10 



19 



i 



